Rapamycin restores p14, p15 and p57 expression and inhibits the mTOR/p70S6K pathway in acute lymphoblastic leukemia cells.
The aim of the present study was to investigate the effects of rapamycin and its underlying mechanisms on acute lymphoblastic leukemia (ALL) cells. We found that the p14, p15, and p57 genes were not expressed in ALL cell lines (Molt-4 and Nalm-6) and adult ALL patients, whereas mTOR, 4E-BP1, and p70S6K were highly expressed. In Molt-4 and Nalm-6 cells exposed to rapamycin, cell viability decreased and the cell cycle was arrested at the G1/S phase. Rapamycin restored p14, p15, and p57 gene expression through demethylation of the promoters of these genes. As expected, rapamycin also increased p14 and p15 protein expression in both Molt-4 and Nalm-6 cells, as well as p57 protein expression in Nalm-6 cells. Rapamycin additionally decreased mTOR and p70S6K mRNA levels, as well as p70S6K and p-p70S6K protein levels. However, depletion of mTOR by siRNA did not alter the expression and promoter methylation states of p14, p15, and p57. These results indicate that the inhibitory effect of rapamycin may be due mainly to increased p14, p15, and p57 expression via promoter demethylation and decreased mTOR and p70S6K expression in ALL cell lines. These results suggest a potential role for rapamycin in the treatment of adult ALL.